Background: The quality of nursing home care for residents with advanced dementia has been described as suboptimal. One relatively understudied factor is the impact of special care units (SCUs) for dementia for residents at the end stage of this disease.
D ementia is a complex disorder affecting memory, cognition, and behavior, associated with decline in quality of life and increased risk of institutionalization. The prevalence of dementia among adults older than 70 is estimated to be 14%. 1 Approximately half of adults with dementia reside in nursing homes or assisted living facilities, 2 and approximately 70% of Americans with dementia will die in a nursing home. 3 Nursing home residents in the final stages of dementia are totally functionally dependent, have profound memory loss, are bedbound, incontinent of urine, and have limited verbal ability (5 words or less). Providing care to these residents requires knowledge and skills specific to the medical, physical, cognitive, and supportive needs of this patient population and their families. Over the past decade, there has been a rise in dementia special care units (SCUs), specialized units within nursing homes where the structural design, staffing, and activity programs are intended to provide a supportive social and prosthetic physical environment for residents with dementia. 2 With approximately 2800 units nationwide in 2008, SCUs are a very common form of specialized long-term care. Three times as many dementia SCUs exist in the United States compared with rehabilitation units, the second most common type of specialized care. 4 Past studies have found that SCU residence is positively associated with several long-term care quality indicators, including less frequent tube feeding, 5 less use of physical restraints, 6, 7 lower risk of pressure ulcers, 8 better continence care, 4, 8 fewer behavioral disturbances, 4 lower risk of hospitalization, 7 and higher quality of life. 2 Although a modest body of evidence has examined the impact of SCUs on dementia care, 9 less is known regarding the value of specialized units in the care of persons with advanced dementia. Nursing home residents with advanced dementia have special needs, particularly related to palliative care, and past research indicates that the terminal care for this population is often inadequate. Compared with other terminally ill nursing home residents, prior studies have found that residents with dementia are less likely to receive adequate pain control, 10 more likely to suffer from neglect, 11 more likely to be subject to burdensome interventions, less likely to have advance directives limiting aggressive care, 12 and less likely to be referred to hospice. 13, 14 Given the special needs of nursing home residents with advanced dementia, SCUs may provide particular value to this group. In prior work, SCU residence has been associated with greater satisfaction with care among health care proxies (HCPs) for nursing home residents with advanced dementia. 15 To examine the quality of advanced dementia care received in SCUs compared with the quality of care received in nonspecialized nursing home units, we used data from the Choices, Attitudes, Strategies, and Care for Advanced Dementia at the End-of-Life (CASCADE) study, a large prospective cohort study of nursing home residents with advanced dementia and their HCPs. 16 
METHODS

Study Sample
The present investigation used longitudinal data collected as part of the CASCADE study, a prospective cohort study of 323 nursing home residents with advanced dementia and their HCPs in 22 Boston-area facilities. 3 A detailed description of the CASCADE study design is provided elsewhere. 3 Participating facilities were required to have at least 60 beds and be located within a 60-mile radius of Boston. To be eligible, nursing home residents had to have advanced dementia, as defined by: (1) a diagnosis of dementia (any type) determined by chart review and (2) a Global Deterioration Scale of 7 determined by nurse interview. Global Deterioration Scale stage 7 is characterized by very severe cognitive decline, minimal to no verbal communication, dependence in eating and toileting, incontinence of urine and stool, and loss of the ability to walk. 17 Additional eligibility criteria included (1) being age of 60 years or older; (2) a length of nursing home stay of 30 days or longer; and (3) an appointed HCP who could communicate in English. HCPs provided informed consent for their participation and that of the residents.
Resident data were drawn from assessments that included a chart review, a nursing interview, and a brief clinical examination and were conducted at baseline and quarterly for up to 18 months or until death. Telephone interviews with HCPs were conducted at baseline and quarterly for up to 18 months. If residents died, a resident assessment and HCP interview were conducted around the time of death. However, because the immediate dying process is unique in terms of quality-of-care variables, data from these death assessments were excluded from our analyses.
Whether residents were cared for in an SCU was ascertained at baseline. As previous studies have found that dementia treatment may vary based not only on whether the resident is in an SCU, but also on whether the facility has an SCU, 18, 19 residents were classified by their proximity to an SCU into 3 categories: (1) in an SCU; (2) not in an SCU but residing in a facility that had an SCU; and (3) in a facility that did not have an SCU. We verified whether facilities had an SCU using data from the Online Survey, Certification, and Reporting system.
End-of-Life Quality Measures
Five domains of long-term care quality specific to advanced dementia were identified: (1) treatment of dis-tressing symptoms (pain and dyspnea); (2) pressure ulcers;
(3) burdensome interventions; (4) advance care planning; and (5) HCP satisfaction with care. The variables included 8 well-established measures of long-term care quality for older adults with end-stage dementia within these 5 domains. [20] [21] [22] [23] Treatment of pain was defined as whether residents who experienced pain on 5 or more days per month received scheduled oral or parenteral (intravenous, subcutaneous, transdermal, or sublingual) opioids. Treatment of dyspnea was defined as whether residents who had difficulty breathing on 5 or more days per month received treatment with oxygen, morphine, scopolamine, or hyoscyamine.
Whether residents had stage 2 or higher pressure ulcers was ascertained from nurse interview at each assessment.
Burdensome interventions included whether the resident had a percutaneous endoscopic gastrostomy tube, whether the resident was administered any antipsychotic medications in the prior 90 days, and whether the resident experienced at least 1 hospital transfer (hospitalization or emergency room visit) in the prior 90 days.
Advance care planning included whether the resident had a do-not-hospitalize (DNH) order.
Finally, HCPs' satisfaction with care was ascertained at baseline and follow-up interviews using the Satisfaction with Care at the End-of-Life in Dementia (SWC-EOLD) Scale (ranging from 10 to 40, with higher scores indicating greater satisfaction). 17, 18 Certain variables were point-in-time measures determined at the baseline assessment and all other follow-up assessments (pressure ulcers, DNH order, and SWC-EOLD). Other measures reflected events that occurred in the 3 months since the prior quarterly assessment (treatment of pain, treatment of dyspnea, hospitalization, tube feeding, and antipsychotic drug use), and therefore were not measured at baseline.
Other Variables
Baseline resident characteristics included: age, sex, race (white vs. nonwhite), marital status (married vs. unmarried, widowed, or divorced), education (completed high school vs. did not complete high school), and place of residence directly before nursing home admission (private residence vs. hospital, another nursing home, or assisted living). Functional status was determined using the Bedford Alzheimer's Nursing Severity-Subscale (range, 7-28, with higher scores indicating more functional disability). 15 Baseline HCP characteristics included: age, sex, and relationship to resident (child vs. other). At each interview, HCPs were asked whether they viewed comfort as the primary goal of care and whether they thought dementia was a terminal illness. For observations where HCP attitudes and beliefs about dementia were missing, values were imputed based on the prior observation.
Statistical Analysis
The main independent variable for all analyses was whether the resident lived in an SCU at baseline. As non-SCU units in nursing homes with an SCU may differ from non-SCU units in nursing homes without an SCU, we compared outcomes across these 3 groups. The unit of analysis was the multiple assessments conducted during the entire 18-month follow-up period, with nondynamic resident and HCP characteristics (eg, sex) carried forward and dynamic variables taken from the same assessment as the outcome variables. Treatment of pain, treatment of dyspnea, pressure ulcers, percutaneous endoscopic gastrostomy tube placement, receipt of antipsychotic drugs, hospitalization, presence of a DNH order, and HCP satisfaction with care were examined as outcomes.
Baseline resident characteristics were described using means for continuous variables and proportions for categorical variables. Resident and HCP baseline characteristics were compared for residents in an SCU ("SCU"), residents not in an SCU but in a facility with an SCU ("non-SCU"), and residents in a facility without an SCU ("no SCU") using unadjusted logistic regression.
In addition to the baseline resident and HCP covariates, all models were adjusted for whether the resident experienced pneumonia, febrile illness, or another sentinel event since the previous assessment, and whether the resident had been referred to hospice in the past 90 days. The models examining treatment of pain and dyspnea were limited to observations where symptoms were reported 5 or more days per month in the 90 days before the assessment. The frequency with which the resident experienced these symptoms was included as a covariate in these models (rarely vs. sometimes/often/almost daily). The antipsychotic drugs model was further adjusted based on whether the resident had experienced agitation in the past 90 days and whether the resident had a baseline diagnosis of psychiatric illness (depression, schizophrenia, or other major psychiatric condition).
All models were estimated using multivariate logistic regression, except for the model examining SWC-EOLD as an outcome, which was estimated using ordinary least squares regression. We included quarter-year fixed effects to account for any unobserved time trends in our outcomes and clustered robust standard errors at the facility-unit level. Residents in an SCU served as the reference group for all analyses.
RESULTS
Among the 1763 nursing home residents screened for the study, 570 (32.3%) residents met eligibility criteria. Among those eligible, 323 (56.7%) residents with advanced dementia and their HCPs were recruited into the study and included in these analyses (HCP refusal was the sole reason for nonparticipation). In addition to the 323 baseline assessments, 1669 follow-up assessments were obtained during the course of the study, for a total of 1992 assessments available for analysis.
Baseline Characteristics and SCU Status
Among the total resident sample (N = 323), the mean age was 85.3 years, 85.4% were female, 89.5% were white, 19.8% were married, and 77.4% completed high school. A total of 29.7% were admitted to the nursing home from a private residence. The average Bedford Alzheimer's Nursing Severity-Subscale score was 21.0 (SD = 2.3), reflecting a high level of functional disability. As shown in Table 1 , 43.7% of residents were living in an SCU at baseline. SCU residents were significantly younger than non-SCU residents (the mean age in SCUs was 84.1, vs. 85.7 and 88.8 for non-SCU and no SCU residents, respectively). SCU residents were also significantly more likely to have been admitted to the nursing home from a private residence than non-SCU residents (34.8% vs. 25.8%). Residents in a facility without an SCU were less likely to be white than residents in an SCU (67.7% vs. 91.5%). Table 1 also presents HCP baseline characteristics. The mean age of HCPs was 59.9 years, 63.8% were female, 67.8% were married, and 57.3% completed college. A total of 67.5% were the child of a resident. The HCPs' marital status and education did not differ based on SCU status. However, HCPs of SCU residents were significantly younger than HCPs of non-SCU residents (the mean age in an SCU was 58.4, vs. 60.9 and 62.2 for non-SCU and no SCU residents, respectively). HCPs of SCU residents were more likely to be female than HCPs of non-SCU residents (66.0% vs. 58.3%) and less likely to be female than HCPs of residents in a facility without an SCU (80.7%). HCP relationship also varied between SCU and non-SCU residents, with children serving as HCPs for 73.0% of SCU residents, compared with 62.9% of non-SCU residents and 64.5% of residents in a facility without an SCU.
End-of-Life Quality Outcomes
Pain was significantly more likely to be treated among non-SCU residents compared with SCU residents, both in facilities with an SCU [odds ratio (OR) = 1.07; 95% confidence interval (CI), 1.04-1.10] and facilities without an SCU (OR = 2.43; 95% CI, 1.26-4.70). However, dyspnea was less likely to be treated among non-SCU residents compared with SCU residents, both in facilities with an SCU (OR = 0.453; 95% CI, 0.40-0.52) and facilities without an SCU (OR = 0.25; 95% CI, 0.19-0.33).
Incidence of pressure ulcers was significantly lower among non-SCU residents in facilities with an SCU than SCU residents (OR = 0.74; 95% CI, 0.73-0.75). No difference in the incidence of pressure ulcers was found between SCU residents and residents in a facility without an SCU.
The odds of hospitalization were significantly higher among non-SCU residents compared with SCU residents, both in facilities with an SCU (OR = 2.36; 95% CI, 2.24-2.49) and facilities without an SCU (OR = 2.45; 95% CI, 1.52-3.93). The likelihood of being tube fed was significantly higher among non-SCU residents in facilities with an SCU (OR = 2.87; 95% CI, 3.62-4.13), whereas the use of antipsychotic drugs was significantly lower (OR = 0.61; 95% CI, 0.57-0.66). Residents in a facility without an SCU did not differ from SCU residents on either of these outcomes.
Non-SCU residents in facilities with an SCU were significantly less likely than SCU residents to have a DNH order (OR = 0.54; 95% CI, 0.52-0.56). Residents in a facility without an SCU did not differ from SCU residents in the incidence of DNH orders.
HCPs of non-SCU residents reported significantly lower satisfaction with care than HCPs of SCU residents, both in facilities with an SCU (coefficient = À 1.49; 95% CI, À 1.55 to À 1.42) and in facilities without an SCU (coefficient = À 1.88; 95% CI, À 3.15 to À 0.60) ( Table 2) .
DISCUSSION
Although past studies have examined the impact of SCUs on dementia care, this is the first report looking at the effect of SCUs on the quality of care of persons with advanced dementia. Roughly, half of the nursing home residents observed in the present study resided in an SCU. We found that SCU residents received higher quality end-of-life care in several areas, including better treatment of dyspnea, less tube feeding, fewer hospitalizations, greater likelihood of having a DNH order, and greater HCP satisfaction with care. At the same time, several quality measures were less favorable among the residents in SCUs, including treatment of pain, incidence of pressure ulcers, and use of antipsychotic drugs.
Compared with other terminally ill nursing home residents, prior studies have found that residents with dementia Ordinary least squares regression used to compare means; logistic regression used to compare frequencies.
Residents in an SCU served as the reference group for all analyses. BANS-S indicates Bedford Alzheimer's Nursing Severity-Subscale (ranges from 7 to 28, with higher scores indicating more functional disability; no SCU, residents not in a facility with an SCU; non-SCU, residents not in a dementia special care unit, but in a facility with an SCU; SCU, residents in a dementia special care unit (SCU).
are less likely to receive adequate pain control 6 and more likely to suffer from neglect. 7 Although treatment of dyspnea was better among SCU residents compared with non-SCU residents, we found that treatment of pain was worse. We did observe a greater frequency in reports of pain among non-SCU residents compared with SCU residents, suggesting that perhaps nursing home residents with certain comorbidities associated with pain are more likely to be admitted to a general nursing home unit than an SCU. Identifying how to ensure that nursing home residents with advanced dementia receive adequate treatment of pain is an important area for future exploration.
Compared with other terminally ill nursing home residents, prior studies have found that residents with dementia are more likely to be subject to burdensome interventions and less likely to have advance directives limiting aggressive care. 8 We found that 2 burdensome interventions-tube feeding and hospitalization-were significantly less common among SCU residents compared with non-SCU residents. We observed greater use of antipsychotic drugs among SCU residents compared with non-SCU residents, even after controlling for agitation and baseline diagnosis of psychiatric illness. These findings are consistent with past studies reporting higher national rates of antipsychotic drug use in SCUs. 4, 24 Residents with particular behavioral health needs identified at the time of nursing home entry may be more likely to be admitted to an SCU, thus explaining the higher rate of antipsychotic drug use observed among this population. Residents in an SCU served as the reference group for all analyses. Adjusted models controlling for the resident's age, sex, race, functional status, and place of residence before admission to nursing home; HCP age, sex, and relationship to resident; whether HCP understands dementia is terminal; whether HCP believes comfort is primary goal of care; occurrence of pneumonia, febrile illness, or sentinel event in 90 days before assessment; referral to hospice in the 90 days before assessment; and a quarter-year fixed effect. Robust standard errors were clustered at the facility-unit level. All models were estimated using logistic regression except for the SWC-EOLD model, which was estimated using least squares [and means (SDs) were presented instead of frequencies for this outcome]. The logistic regression results are presented as odds ratios, whereas the ordinary least squares regression results are presented as coefficients.
*Statistically significant at 5% level. **Statistically significant at 1% level.
w Treatment of pain also controlling for pain severity. Limited to observations where the resident had Z5 days of pain in the 90 days before assessment.
z Treatment of dyspnea also controlling for dyspnea severity. Limited to observations where the resident had Z5 days of dyspnea in the 90 days before assessment. y Antipsychotic drugs also controlling for baseline diagnosis of psychiatric illness, whether the resident experienced agitation in the 90 days before assessment. CI indicates confidence interval; DNH, do-not-hospitalize; HCP, health care proxy; no SCU, residents not in a facility with an SCU; non-SCU, residents not in a dementia special care unit, but in a facility with an SCU; SCU, residents in a dementia special care unit (SCU); SWC-EOLD, Satisfaction with Care at the End-of-Life in Dementia Scale (ranges from 10 to 40, with higher scores indicating greater satisfaction).
In addition to SCU residence, we were also interested in whether proximity to an SCU influenced quality of care. A prior survey of Minnesota nursing homes found that SCUs were more likely to report staff training programs and environmental modifications than nonspecialized units. However, program types identified as "dementia specific" were no more prevalent in SCUs than nonspecialized units. The authors speculated that some nursing homes might treat SCUs as laboratories for developing practices to expand to other units within the facility, whereas others may view the SCU as a place to contain residents who may cause disturbances if integrated in the general nursing home population. 14 Our findings show that quality of care for non-SCU residents was consistently associated with proximity to an SCU, although the direction of this association was not always consistent. Specifically, non-SCU residents in facilities with SCUs had worse treatment of pain, were more likely to be tube fed, and were less likely to have a DNH order than their counterparts in facilities without SCUs. Conversely, non-SCU residents in facilities with SCUs had better treatment of dyspnea and were less likely to experience pressure ulcers. These findings suggest that future research on SCUs should take into consideration the potential externalitiesboth positive and negative-of specialized care on other nursing home residents.
Several limitations apply to our analyses. The CAS-CADE study included residents of nursing homes in the greater Boston area, the geographic and socioeconomic homogeneity of which may restrict the external validity of the results. Although information was not available on residents and families who chose not to participate, the study population and facilities are comparable with those nationwide. 3 Although we controlled for a number of resident and HCP characteristics, additional unobserved variables may have influenced SCU admission. In addition, there may be differences between facilities in terms of size, ownership status, and chain membership, all potentially contributing to bias in our results. Although our data are not powered to examine facility-level issues, they provide several important advantages over larger administrative databases including: (1) specific focus on a population with advanced dementia; (2) detailed outcome data specific to this population; and (3) detailed data on HCPs and their attitudes and beliefs about care.
Moreover, we faced the broader challenge of how best to measure quality of long-term care, particularly for the terminally ill. Unlike acute care for which successful outcomes mean restoring patients to their level of functioning before onset of illness, successful outcomes of long-term care can be difficult to ascertain, and as a result, structure and process factors are commonly used to measure quality. Frequently used indicators include: use of physical and chemical restraints, prevalence of pressure sores, prevalence of malnutrition and dehydration, continence care, pain management, and hospitalization. 25 However, it is unclear whether these indicators are appropriate for evaluating quality of end-of-life care for persons with advanced dementia. For example, although many would consider tube feeding a burdensome intervention for a nursing home resident with advanced dementia (as we did), federal nursing home regulations encourage interventions to prevent weight loss. 26 For the present study, we explored a compendium of potential outcome variables and selected those we felt best represented a complete picture of the quality of end-of-life care for nursing home residents with advanced dementia. However, future work is needed to more extensively identify and validate quality measures and metrics for this population.
Finally, the criteria for SCU designation are not clearly defined. Many nursing homes with SCUs report higher staffing ratios, specialized staff training, prosthetic environmental features, and enhanced programs. However, we lack both a standard definition of an SCU and structural criteria for what such a designation entails. This lack of standardization presents evaluative challenges, but our hope is that the present study will offer some guidance as to how SCUs can be improved to better serve nursing home residents with advanced dementia. It is possible that the lack of a standardized definition of an SCU may have biased our results toward the null, as the SCU and non-SCU groups may be more similar than that they would have been had stricter criteria been applied. If this is the case, the true effects of SCU residence and proximity are potentially more robust than our findings indicate. In addition, we ascertained SCU status at baseline only. Although unlikely, it is possible that nursing home residents moved into or out of SCUs over the course of the study period, which would also potentially bias our results toward the null.
With the elderly population in the United States expected to double from approximately 35 million in 2006 to >70 million by 2030, 27 efforts to improve advanced dementia care provided in nursing home settings may result in significant improvements to the quality of life for the 4.5 million older Americans with Alzheimer disease or related dementias. 6 Our findings suggest that residence in an SCU is associated with some, but not all, markers of better quality end-of-life care among nursing home residents with advanced dementia.
